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(57) Abstract: A method of detecting the incorporation of HBV-DNA into MLL4 gene, which indicates the tumoral nature of a 
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detected by PCR with the use of a primer specific to the intron 3-containing region of the MLL4 gene and another primer specific to 
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(57) t httt^b*l$tltII(»Il^fe^STliii^b, «t©B*te***r*M L L ^fiT-'M© 

hbv-dn Acoiiaa^^eitti-r-s^Jio itmmzit. MLL^e^oM > bn>3&-£t;mmizftmMt<i:z?z"( 
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m m m 

[0001] *mmfe, &m?&xyzffim^<DmBffiffltt*bffiML<Dm&&&^$£irz, ml 

[0002] ^^K^^MVK^CD^x^y— -efe^thBMFf ^fcSMVK* (HBV) fcfc, #^$eV ^ 

fi^0Olfaii^S^r^B^i~(Beasley, R.P., et al., Lancet, 2, 1129-1133 (1981) ; Block, 
T.M., et al., Oncogene, 22, 5093-5107 (2003)) o itt<DHBVltgSr!)Olf © 

^(Gozuacik, D., et al., Oncogene, 20, 6233-6240 (2001);Brechot, C, Semin. 
Cancer Biol., 10,211-231 (2000)) o ^tV^i~*ll^bT^T^>*ll^#{f £>*v5o 
[0004] #|£.fi£ % ^^K^-Y^^CWoodchuc^tb^^-x/V^SoV^T, 8O%J^_h<D0S"C. ?y 

ffi$K* HBVKmjM&fo&yb^^yffff fetr-iAs* (WHV) tfSjS&a&fetVCV ^ ( 
Hsu, T., et al., Cell, 55,627-635 (1988) ;Fourel, G., et al., Nature, 347, 294-298 
(1990)) o fcMcasVvrtt, HBV-DNA^^g^VA^cO^^^iajA^^^ -gft 
JFF^^ajf8fe^*3V>-C*tie>tl/"CV>5(Takada, S., et al., J. Virol., 64, 822-828 (1990)) o $ 
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oT|ftIE$;ft/ri^(Brechot, C., Semin. Cancer Biol., 10,211-231 (2000)) o 

[0005] smmmtt. wM-^xmh—m^mm^BfDnt^x^o ffifi«©*#i 

[0006] f?!jx.fi\ i3 ^A2m^<D ^<DHBV^VA|&j£ 

^^|t^^^)J^:|l|^^ 0 xv^r^^|iE^$^-CV^(Dejean,A., et al., Nature, 
322, 70-72 (1986);Wang,J., et al., Nature,343, 555-557 (1990)) o ffi /hj&fojj ^> 
r>-k-ATPase(SERCA:sarco/ endoplasmic reticulum calcium ATPase)^^y^lHBV 

iy^^xmrn^mKm^x^^^m^m^nxv^ichami, m., et 

al., Oncogene, 19,2877-2886(2000) ;Minami,M.,et al.) Q L#^U Z.frlh(D%$iiL^(DH 

[0007] ±fc. If |0J3SS*M^*5V >-CHBV-DNA/^t h^n^— if i£<|fe^@|3?t (hTERT 

m^mm&z/XfemMm £ 3£V ^51»<^1^fe3 (Ferber,M.J.,et 
al., Oncogene,22, 3813-3820 (2003);Paterlini-Brechot,P., et al., Oncogene, 22, 

3911-3916 (2003)) o £fc, ^m^rAB^RXf^Mi^^hTERTlCX^^^U^ 
K#bTV^^V^#^^^(Lin, S.Y.,and Elledge, S.J., Cell, 113, 881-889 
(2003)) o ZLtlh<Dlf$^frh, hTERTitfH^-Xtt-^^^^^— ^-^^©HBV-DN 

[0008] ^'g"|4Slfc.^4(MLL4)jt'f5^-(ATCCT^ir^3^#-^-:AD000671)^ 

(Ruault, M., et al., Gene, 284, 73-81 (2002)) o Jfc*5, MLL4it'fs^{i ; g§3f5MLL2i: 
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TRX/MLLit^^^r^y—^)^^^— "CfcS(FitzGerald, K.T., and Diaz.M.O., 
Genomics.59, 187-192 (1999)) 0 MLL43lt^^}3\ mi&M^iZ$5\ ^Tli^^/A 

Ifefe#:i9ql3. l±fcfe&L>X&>*), f£AKhffiM\zM&&}lz.%&m.LX\/^ 0 HEVK 

mmistcRfmB&mKm^x^ m&m9qi3. KDm^^mm^, itmm^m 

(Comparative genomic hybridization: CGH) tiot|li§^tV^ (##fF^T 

^nx^^mm^xm. ##fr#m3, ^#t^cm5) 0 

£>tvCV ^ (der Poel, S.Z., et al., Proc. Natl. Acad. Sci. U.S.A., 88, 10735-10739 
(1991); Rowley, J.D., Annu. Rev. Genet., 96, 496-519 (1998) ; Huntsman, D.G., et 
al., Oncogene, 18, 7975-7984 (1999)) 0 MLLbMlA^<DffliZfeM<i&fe&tlf£.W$ 

frhzfcfr, mu^m^M^Amm^KMvxh^xi^^t^x^^, m 
iA.4m^^Ayx\^m^i^(Dm^&^mK^n^&Km^xm^t 

[0010] Z.<D£?\Z^ HBV-DNA^SfchJ3TjHaj^©M^^^^il^bTV^^#^^tb5^ 

r<z?tt#^^<, %:(Dfc3b^ uBviz.mm-r^mm^'mmmxm.mir^t^x 

^#fF^CS^l : Mitelman, F., et al., Nat.Genet., 15,417-474 (1997) 
##M:iik2: Curtis, L. J., et al., Genomics,53, 42-55 (1998) 
#N#fF:£i£k3:Ferbus,D, et al., Int.J.Cancer, 80,369-372 (1999) 
## : f^JCS^4:Marchio,a., et al., Genes Chromosom. Cancer, 18,59-65 (1997) 
##f^ife5 : Urashima, T.,et al., J.Hepatol., 26, 771-778 (1997) 
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[0012] ±mmM&Mtk~t % K^mm^-bn, mm&^-rzmmttH&v-nNA 

(1) HBs#Ljj§c&itt£m-3 io^& (Dif iamm^t tt^mo^DNA^smb 

„ HBV— DNA#MW^e^7°^^ *v — ^Fft^^ftT^y'^ — 7^ *f — ^3^/ f7 P l^s/v / 3 
^PCR}£(Siebert,RD., et al., Nucleic Acids Res., 23, 1087-1088 (1995)) £rff ofc 

_h| Bjftf£ f£ i <9 , ffi^BJg^ btt W $ tb^:DNA^(DHB V-DN AcD|@.iA ISfi^r 
[0013] i©^, Hf^fflJ3S01O^#:cF7^#:^*DV>-CHBV-DNA|aiA^.^^t±i$tv, 

[0014] r<£>~£#^ MLL4M^^^^hn^3^COHBV-DNACO|lijA^^^lt±ii~ ; 5^ 

^(-J:<9,HBV«^J;§Ifl»«^m-e^^i!%^.e>ti§o 

(2) MLL4®^^(D^>^htiV3^(DHBV-DNA(DMjA^^ffiM$tl,/c4^f$(OD 
NA-eti, C^#^|&<HBV<DX^/^fCcD:n — Ki?Mi^HBV<D:/n^— fj 

^^-g-^tbTV^cio HBV(DXit{s^- (HBx) ^MLL4^(Og^^fe'¥^ 

^S#^i-§^^^S^^ij$tLSo H^i-RT-PCR^tofcl^^:, HBx-DNA<Dlf A 

^£9i^#^i a ;hrCMLL4»{^^ 
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HB vm%k K £Z> Jfff Wm&til m x. btbSo 

[0016] Z.(DZ.bfab, ^HBx^/^D- ^/l^f;fcXf3MLL4(7M^hP^3£HBV(DX(7)^- 

[0017] (4) HBsttmWi&io%Lfc$rs&, m^Bcuw-^^^r^nmwmmkW-(D 

[0018] i©^t^b, PCR-C, MLL4(D^^hn^3(19#^-fe#:^K) £l7#lk-fe{fc$gJgB 

X^%b^x.hti% 0 

(5) ril/bO^*^ MLL4(D^^hn^3^^^^|^3gbfcHBV(Z),mjA^^*fi-^ 

[0019] ^mm^±m^m^^^^tifch<Dxm, ^r^m^mRxi^mm^ 
[0020] in. ^b^m^^m^titcmm^m^h^nfmmM^h, mM^mm^^ 

B^i-^MLL4it^^-^(DHBV-DNA(D#.iA^^t±ii-§^-^ 0 
[0021] 112. _hfElf)»m^DNA^oV^T^y^— if iS§te£ (PCR) <HtV \ 



WO 2005/085436 6 PCT/JP2005/003383 

[0022] *K3. MLL4Mfs^(D^^hri^34 I ^HBV-DNA(DXS{s^-^ti'fJ^^ffi.3A 
[0023] *R4. MLL4it^^-(D/r>'hci^3^(DHBV-DNA(D,|aiA^^t±i-t" ; 5 :i filt-fE 

[0024] 115. MLL4jftfs^-<^^hi3^3(D5 , 7fe^^^l7515#g^^^l7818#@ 

(Di^S^-e^^^cDHBV-DNA^miA^^ mi" 3^4 K$ B4fe^)^^o 
[0025] *S6. HBV-DNA^HBVOXjt'fsT-^'a-tP^^-efc^JSl, 4X^5^fB«C0^' 

[0026] JS7. ^T^XS^tP^fetCi^, t:^^#:^^^if$tLf'ffi^^V^(D^If 
liM^fb, |a^^ffi^tt^^i-§MLL4ilf5^^(DHBV-DNA(Z) / miA^^ 

(2) (l)-e#fetbfcDNA^»M^bT, MLL4»fc^(D^hu^3^tpfJt^# 
-CPCR^t5X@, 

(3) (2)-ei#i|iS$tb^:DNA^§U^b-C, MLL4Mfe^-»^^hn^3^ti'H^^ 
#M6^^^2(D^7^^^HBV(DX«f^^-^^#MW^^2(D^7-r^--^^ 

Jg8. MLL4it^^-^HBV^(Di!l;^fe^S^^t±i-r§-^t-J: ( 9^ MLL4jtfc 

^^(DHBV-DNAcDmjA^^mi-^Ill^^— 6(DV^i :i! ^^-fEic»^&o 
[0027] 359. MLL4itfs^-^HBV(DXfM^^c0^fe'¥^^^mi-§ll8^WBft(D 

[0028] JglO. MLL4bMBVbCDM&^^?W&iiklli1rZ)Z_bK£K), MLL4it^^-^ 
<DHBV-DNAcD|SjA^^mt-3 J Sl,&tM— 6<DV^;hi>^fEic»7jifeo 
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[0029] Jgll. MLL4^HBVOXfJ^^(D54^^N^ff^m^§^Sl0^fB«O^i 

o 

[0030] 1112. MLL4bHBV(DXm^t<DM&?>s*?WK&mWfcffi&iT%tfL{fcXfc 
ttfomft&m ^1110X^1 1 ^fB«(7)^ 0 

[0031] iii3. ^h^m^hmm^ntcmm^m^^h^fmmn^basm^mm^ 

^Vk~tZ>, MLL4it^<£>t(17;19) (pll. 2;ql3. 1) 

[0032] iii4. i7^^ti9^m^t<Dm^^^^mm^mir^t^x 

«9, MLL4jt^(Ot(l7;19) (pll. 2;ql3. 1) ^itSlfe^feffi^ffi-rSrj; 

[0033] *gl5. ^T^X@^tp^&^j;«9, 17#^fe#:i:19#^feft:i:(D^^^ 
MSBa^iJ^t±i-r^Jll4^|E«<Z)^ • 

(i) _hfElfi«*am^DNA^ffi-r^x© 

zf'y^—h, 19#%fe#:ql3. l<DMLL4»fc^<D^hin^3^tpfl^-#M 

ift&H 1 <Dzf9^—k&m v ^tpcr^t5 x@ 

(3) mmzntcvNA&mmtvx, i7#^#:pii. 2^t^mm^m^m2 

(DZfr^—k* 19#tfe-fe#ql3. KDMLL4itfs^^^hn^3^'a-^^^^# 

IR16. MLL4^5^^(^HBV-DNA(Z)|fi^^^^tiii-§fcie)C0dryh o 
[0034] 1117. MLL4^5^(D^^hn>'3^(DHBV-DNAC0|@.jA^^^ffli~ ; 5fcit>(7) 

[0035] 1118. MLL4M.fc^<D^bvl/3^<DHBV(DXffii&<DM&&&feM1r%fclb 
[0036] 1119. MLL4itfs^-^>-hi3^3^tpfli^tC#M^J^7°^-^— 

[0037] 1120. MLL4fi^^-^HBV(DXfJ^^(Dg4^te^^^)^tt}-r^fc*<Ddr5/K 
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[0038] Jg21. MLL4bHBV(DXM^t<DM&#>'/*?W&&tti1r%fc&><D^yb 0 
[0039] 1122. M^4tUBV(DXm^t(Dm^^^M\^M^^^ir^m^y.n 

[0040] iR23. MLL4itfs^<Z)t(17;19) (pll. 2;ql3. l)^*D(t^-fef*feJM^ffl 

[0041] 1124. MLL4it'fH^-(D/r^hci^3^'a-tpfli^^#MKj^^ 0 ^-^— Xf*^°n— 

7b, 17^-fe#:pll. 2^tp^^#M^^7°7^-X«^-^t^{i^ 
il23^fEft(0^r5/K 

[0042] 3125. MLL4it'f5^(D-r^hri^3^tf|S^^#M^)^^^-r-^— ^L-C@S^lJ# 
[0043] J126. MLL4itfs^-(D-r>hti^3^tffl^^#MW^IIl»^-('-^— ^bT 

[0044] 3127. I7#ffe"fe#pli. 2^tHa*^#MW*^l«>^ , 9^— i:b-CE^J: 

^:20-e^$tb6^^— ^fflV^, 19#^-fe#:ql3. l<DMLL4jfr|S^-<ZVf^hti 

^l^^ft^T^^— £rfflV\ 19#l&'fe{fcql3. l<DMLL45t^^^^hn^3 

V^3li5^!EScO^£o 
[0045] ^K^feAW^h^itb^, JFF»«©»V ^fcSfch, HBVtg^, X 
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[0046] ^tl^mmifB:RXf^yhKXtH-£, _hfEDNA^oV^, MLL4itfs^HBV- 

[0047] W^h^itL«\ _hfE<DDNA^oV vC, MLL4jH£^-<Dt ( 

17;19) (pll. 2;ql3. 1) ^^^fe^m^Oii-^^^-e^, ^t-J:«9ffi 

[0049] mi]ttBVM^^$L&$imir%tibb<DT^? 7^-^3^/t^^r>3^ 

[0050] Hi Hate, T#Zf#- — ^3^/i^^V5/^3^-PCR(D^nhn— /VglB 

[0051] HlHbte, — 74^—^3^/^y P ^y^3^-PCR^£Z > mBV/mJS& 

[0052] flicii, #MW^7^^^(DMLL4it^^-(D4 I ^(7)HBV-DNA|aiA^(D 

[EI2]HBviajA^^iz:ji i22^ia^ij^i-gl B-efc^o 
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[|l|4]HBx-MLL4g*'g-fe^0£^(DRT-PCR^|(f(D|^^:^-t-|llB-e$?§ o 

m m &mm-r s/c#> <dmc& <Dmm 

[0053] ur, ^mm&mm\mm~r%o 

[0054] MLL4it^^-(D#^fJi^^(DHBV-DNA(D|aiA^, #^MLL4it 

[0055] *mmmz.$otf%T^/m. ^<zf^K M^mm. mmm^^xzmm^ iu 

PAC— IUB<D^,^ [IUPAC-IUB Communication on Biological Nomenclature, Eur. J. 
Biochem., 138: 9 (1984)] , ^^mmXteT^/mM^&^&mMW^ft&^tc 

(I) MLL4St'f5^-^C0HBV-DNAC0MjA^-(Dl#ai^fe 

a»£>, / te^(^M^tt^B^i-SMLL4jt^^^(DHBV-DNA(D|liA^^ ffii"?) 

MIL 

v^m-e*>5«ffiFFift, JFFSS^ T/v-=»— /MOT ^/vy^#t<DJ;5&fWI£ 



WO 2005/085436 



11 



PCT/JP2005/003383 



MLL4i»'f5 z P- 

—(Human Genome Center)C07^/Vv ? ^(Lamerdin, }.E.)hKXoXGexiBaiikT^-y 

MZ$£y 0 ga^(J#-^:l^ ^ft46,251^^ft(bp)(DthMLL4jt^^-(AD000671) 
(DH15295— 17983# @ <D&&DffifrXtt£tl&^?yi'3ib*^?y>4<DM&<DM 

[0056] MLL4(D-^V^ie^Jd^tiS$tt§a^^-{* , 37l@<£>^y^b&9 ( 

FitzGerald,K.T.,and Diaz,M.O.,Genomics,59, 187-192(1999)), ZrtlhO^K^Y* 1 

xmwmmm&tcfemmfim&£tix\^i9WrWi&i£Mmi3. Ki9qi3. d± 

[0057] H2Hb, H4Hb, S.tJ ? ^6|3 t t , ^f*x MLL4(D^T^hn^3/^y 

HBV-DNA 

^Wi&B** (^^tt^thBSJif &&4f\>* (HBV) (D^V^ia^lJ^, g f^Eft^^ 
(D^^h^(clj:oT#^$ttfcGenBankT^-fe-yiX3^#^:AB033550i:bT# J g : $ 

tvfc^A3,215^m*(bp)(Djte^(D^S@a^J^^5o 
[0058] ^fc, ^^IK (31*3V vC, MLL4itf5T-^C0|l^^-^ s li^$tl,fcHBV-DNAC0fM 

^-e^Xit^^-IM^fi, ttf|EGenBankT^-fe5/v / 3>'#^-:AB033550<7)i&^#^ 

1374-1838^&*L5465ift£SCbp)<^^fc3 (@a?lj#-^: 2) c Z<Dm.fc^-ffl& 

it, 15tt(&T$Sti^m&ti*bteZ>*>''*? l g&=*~- K-f So If? 3 El a ^(3. HBV(Z) 
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MLL43frfg^^(PHBV-DNA(P;ffl.iA^ 

(HCC002 (1051-1762), HCC131 (1824-1826), HCC143 (2974-1794), H 



CC146 (-1807 : ftiM^tifefe) <D%k&i$DNAlC%&&~3ifrlfc.ttBV^yJ>>fi^&tlXX 



So ttBV<D%&&^frMM£fofc±.^4$imz$oX^Xi^ HCC131-C(D^HBV(D^ 



[0059] t£oT, ^^K^"fe{i*5V ^Tte:, HBV— DNA60V ^i*;n^<Dg|$#<DMLL4jfr|S^- 

[0060] ~3ifcWi3mc\C^frlZ>J:ylC, _hfE4^#:(DMLL43l:fs^-ct I »HBV-DNA^,|aiA 

L4it{s^(Z)5' ^MlJ^^»X.-C17515# g £>{ig, HCC002teMLL4jfrf^-<D5 
' *MlJ^)^#:^.T17543# g (Dfig, HCC131teMLL4ifrf^-<D5' ^HffiiMfrh 
#:x.T17753# @ ©{if, HCC143teMLL4Mfc^<D5'M)ffiMfahWcz.X17818 
# @ (DfiLg^HBV-DNA^S|aiA^tL"CV ^c c 
[0061] t£oT, ^^K^fe^feV^Tfi, MLL4it'f5^(D'i'^hn^3^*5(t?)HBV-DN 

A^ia^^^m-rs^^t-i^r^W-eif^jiSS^s-e^So ^x%, mll4* 

B^-C05' ^MlJ^)^17515— 17818# @ ©^*£^©HBVHDNA©|M3&^&l&tfit" 
DNA©11 



Slfliim^^DNA^liMi-So 

[0062] #38 fc&V ^TitfcTO, 2*iDNA(D^/i^f, ^tb^j^i-Sir^^^o i 
o t£oT, «IW©*f^(DNA) TO, ^s^L^V^, th^VADNA^ 
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-a-tPo JKyX^W-^K^LTttU KNARXfDNA&$mX%& 0 DNA(4, cDNA, f 

[oo63] ^0^(D^fi^^^v^^>tv^Jt^fi. ^mmi^m^titcmm^Mfo 

^#^"5" £#^#3 [Molecular Cloning 2d Ed, Cold Spring Harbor Lab. Press 

(i989);m^ik¥mmmmmfc^w2zmu iu mu 0*^^11(1986)^; 



[0064] jyw^m, mte^-tmm.&ti%nmtemM, k*5\ ^xmrmmm^m 

[0065] ^#^LT, _hfE&iS*ftSf}2* tMtft*©DNAffc{4^7ADNAt^©^ 

[0066] mB^^m^n±i)NA^mB^(Dmmmm^^])—^>^'r^mh, # 

>-&m#l1-&~b\Z.£.V), @ Kjjt^^^T^l#-e#6 [Proc. Natl. Acad. Sci., USA., 78, 
6613 (1981); Science, 222, 778 (1983)^] 0 

[0067] mx.i-£cr>NA{cx^xm^ti^m e jf ^*j-lt, ^ &®<d#m 

, g W<Z)DNAlS?IJ^il$RW^M^i-§^n— ^^V^^— ^M^W-fif— 
[0068] SMtt"S-^^(DMLL4^HBV-DNA^S|aiA^^i / fcDNA(Dftttl«, _hfE^Sx<D 
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g^^VADNAKf>t ; Sriii|'Si~S^^^"e#S(Siebert,P.D. ) et al., Nucleic Acids 
Res., 23, 1087-1088 (1995)) „ b£tVADNA{3, Genomewalker kit : l^y^r ( 
Clontech) *fcg$l£rJBV ^-C$t#-C£5 0 

[0070] Mfc^if i|©fe<£>#tl£:L-Tte:, PCRfe [Science, 230, 1350 (1985)] ti5DNA/R 

#^IHV>J;5'fe#'o RACE?£ [Rapid amplification ofcDNA ends;HI£E^ 
12(6), 35 (1994)] N #{£5'-RACE$fe[MA. Frohman, et al., Proc. Natl. acad. Sci., 
USA., 8, 8998 (1988)]&^<Dg&ffla503I"Cfc5o 

[0071] pcRm^^mm^fcmm^-wxyf(Dmmmmn. mm. m^&^^mmm 

m l^5MIX4®^^^OHBV-DNAM^^<^*aii^* s #^i"Sd^d\ 
^ttf'SIS'n'^J^DNAie^lJcD^:^:, ^(DmRNA<DMK^^XftffiX*%%fa<D$iMK 

[0072] ^^ffi^-Y-v— ^bTtt. MLL4jt^^Xf*HBV-DNAat^^-^i 
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[0073] ^(DXot^f'y^— fe^h^rffiV^cPCR^L-C, ft^^J^tt, MLL4}fr|£^-<7M^ 

MLL4jfrfS^-^<DHB V-DN A<Dj|&i£ ffi ft t 

(i) _hfEifSim^^DNA^ttmi-ax©. 

TPCR^fr5X@. 

(3) (2)-eif#g$tl,fcDNA^M^b-C, MLL4it^^-(D^>^hn^3^tpfM^^ 
fflV>TPCR^ff5X©^tP^&o 

[0076] ZJftbayffl&lz.ftgi&Jte'??^'-- (yj-y—Y'^^—JBOJV^—*'-??^ 

— )<Dm$\\\t, MLL4jtfs^-S.U ? HBV-DNA(D^^@a^J^^<5^ N fitfefct^jg 
fmi, 0*b<«lO— 50^l^^mS, «t«90*L<f*lO— 35^W^m 

[0077] ^#:ift&;iJ3\ MLL4(CoV^T^. MLL4(D^hn^3(D10— 35^V^~^K©S 
, 0l£L< «15-30^^W^K@S(D^^gS?lJ^mbrDNA^^r?l^-I?t^ 
^(D-efe^btfiV\ ^fc, HBV-DNA^OV^T«, MLL4(D^^hn^3fg^^#A 
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^^l^^-^K-o-JE^iSB. ^X.^ (Pharmacia LKB Gene Assembler Plusi^x/WfT 
[0079] 7^-^— *f<D^W!|^T^#{f So MLL4jt^^<D^^ha^3^tf^^^ 

3671F2, U/^— <hb-Ctt@a^J#-^14-e^$tLSMD26^!l^i-§r 
[0081] MLL4®f^^(D^>'hn^3^tp'Bg^^HBV(DXit^^-^|B.iA^tL^ 

$tl^671R3^J^-e#S 0 ^-csa^i#^-i2-e^$tvS67iR3^ftx.T, ia^ij# 

^io-e^$tt567iRix{iia^j#-^ii-e^$tb667iR2^y^^— ^ 

[0082] MLL43(t^^(D'f^ha>'3^tf'^^^HBV(DXjt^^^^^f^ fcjjsaii*^ 
[0083] MLL4i!fc^cD-lVhn;x33r^tp ®^HBV<DX3ftfcT-# s j£;fr fa tcjjsaii^tb^: 
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tLTffi^J#^9-e^c$;ft5671F2, y/^— X'T 5 ^- ^LTtegE^J^-^ 
[0084] MLL4MB^<D4>h^3^nm^KUBV(DXMB^^^^i\^W2- 

ga^lJ#^-12-e^$^671R3^!l^-e#§ 0 ^r-C671R3^ftx.-C. ga^ij#-s§-io 
*fcf*l 1 "C^$tt5671Rl, 671R2^y^— J* • fCLTfe «tV \ 

^7^- irLTBE^!l#-^-4-e^$tbSMD26ci:. y^— • 7 tm^— £LTIE^iJ# 

^-12-e^$tt^671R3i!(D|a^^^^r^tJ^-e^§ 0 MLL^jft'lS^tfK^n 

7*17— R-^-r^— irbTga^j#^8-e^$ti^67iFit, y^— 

•7°7^-7- tbTga^J#^4^^$tt^MD26ct<D^^^t3^?T^L<^!l#-e# 

•So 

pcR^*a^<p*fem-i^^ 

[0085] £0>*ilB®»«rT;tfi3— ^^>^^§3«9W$tt^^^K^^ttmbT. -?rco 

[0086] DNA(D^^ie?lJ(D9!:^«, ^ic N ^X.^v ? ^^^&[Proc. Natl. Acad. Sci., 
USA., 74, 5463 (1977)] ^^^rl^-^Vl^— H£ [Methods in Enzymology, 65, 499 
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(1980)] t£¥K%oXft?Zb&'e£Zo *fcrfTJR<©->— ^^^h&ifSrfflV 

, mm^mmm^mx^ 0 

L4Mfc^^<DHBV-VNA(DW&fr&$il)lirZ>Z.bffX%Z> 0 MLL4^HBV(DXit 

[0087] a>36^tfeffltt^fcfcfi£oTfT5££tf s "C!^ ^XltfRT-PCR [Reverse 

Transcribed-Polymerase Chain Reaction; E.S. Kawasaki, et al., amplification of 
RNA. In PCR Protocol, a guide to methods and applications, 

AcademicPress,Inc.,SanDiego, 21-27 (1991)] fcJ;5RNAJf U* y^Ps'f-fV 

^ft?ff [Molecular Cloning, Cold Spring Harbor Lab. (1989)] , in situRT-PCR[ 
Nucl. Acids Res., 21, 3159-3166 (1993)] „ in situ /^J^f — v^a>\ iMfV^ 
^y^T^^/V* '[Sambrook, J., et al., MolecularCloning a Laboratory Manual. Cold 
Spring Harbor Laboratory Press:NY.(1989)L Hc3fein situ /M^y^Vif — i/a>"[FI 
SH:Takahashi E., et al.,Hum. Genet., 86, 1416 (1990)]] » K^fiiJ^A^'/^/P 
??<4~\£' — i/a^ [Comparative Genomic Hybridization:CGH:Kallioneimi, A.,et al., 
Science, 258,818-821(1992)], [Spectral karyotyping: SKY: Rowley, J. D.,et 
al.,Blood, 93, 2038-2042(1999)], Al^fefr (YAC) ^-©^P- >&s+n 
— :/£i*527^[Lengauer, C, et al., Cancer Res., 52, 2590-2596(1992)] t£b*%:M 
^\^tcMM^^-^X(DM^ NASBAife [Nucleic acid sequence-based 
amplification, Nature, 350, 91-92 (1991)] JkX$^<Dfe<D&MJ3W&^\~fZ>ZLb1$X*% 
3o iff&KXZ. RT-PCRK£ZlkMm&mfZ>Z.b&X*%Z> 0 
[0088] RT-PCR K X K) MLL4 Mte^bHEV<DXM.te z f'b<D M&fe^ 1 ®} &tfc ffl ir&m& 

ML^mU^^t^mm^M^^y^—b, HBV<£>xitfc^4£#M#j 

[0089] RT-PCRCD^ 0 ^^— <£>S&{3\ J:iEf£WUfcPCR(D#^£|^#-Cfc5o MLL4 
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[0090] 

[0091] 
[0092] 



[0093] 
[0094] 

[0095] 
[0096] 



tv5E5~l ^(D-fe5/h^, 7*17— K * ^WV— ^L-C@a^lJ#-^l 3-C^$ ttSMD 

24£, y^— ^-TW^— i:L-cia^!j#-^i6-e^$^E5-2x^ia^J#-^i7-e^ 
-^-4-e^$tb^MD26c-e$>«9 „ y/^— 7s • 77-^^^-^@a^ij#-^i5-e^$tb^E5-i 

, ittSm^^^Sia^J^^L-r, MLL4»^^i:HBV(DXjt^^-i:(D^^^^ 

Z-(D£o KVX, DNAW^/V3?:^fe^S^l/^/V"t?MLL4^(Z)HBV-DNA(D|a 
i^^^fii^^tL^^^, ^(Dffi^tt^l^-r^— ^iLtfF»S»#ft^^ 

MLL4bHEVb(Dffl-£'#-y/<?W* £P*IX J3MLL4£HBV£XXfjg^<D||$^^ 
^^®^mi-^-^^J:oTt, MLL4jtfs^^(DHBV(D|a^^^mi-§^^ 
^S-e#S 0 MLL4£HBV<DX^i^<Dgi^>v-^JCf3; N MLL4<D^§RXte^»H 

_hfB^ffif*. MLL4^HBV(DX^^^^^§g^#^^N^a^#M6^^^i- 
^|B(1986)^^#ML 

lis Kr^4f^(D m mftmxzn tbtittm&m W£<@im x%z Q 
mASA\z.^m^^^%^\^ijm(Dim^m\^<mm-r^t^ mll4^hbv 
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iz.4>3c^—hu fim®Mmz.£y). frnttw^tzM, -</^^>^—^xm 

n-y'T4>^f^\^iy^TJ>,{ECh Western Blotting Detection System : Amersham 
Biosciences^tM) £fflV ^XmM.®cW}Sf^±\Z.tktt\X^Z> 0 

[0097] ^^^>y^yhm^n^M^4tuBvm^^^M<D^m(Dimt\.x s m 

5®^^ ^$£V%<DMMffl\Z.^^X, #SlMX(kDa)<7)MLL4£HBV^<DjS£'^ 

>^m^mm^tifc^t^>^tix\ 

[0098] ^(D^mK^m^^^n, t>V^T^iHBV(D|a^^^^m$ftfc^^, jjfi. 

h,WM<VM3M'& : &^£~t&. MLL4iHS^-(7)t(17;19) (pll. 2;ql3. 1) ^^oft 

%m&fo&m%wiMirz>j?mxfo% 0 

17#|^f£<D|&fe#:i7pll. 2cDfi©_h^$tb§^VA|S^Jf*, ^^h^KW 
2Ej3Jf(Whitehead Institute)CDt-V^(Birren,B)^>^J:oT|B J S L $^cGenBankT^ir^ 
>^3>'#-^:AC087294^b-C# i &$tl'fc^Sl77,017^^ft(bp)(D^n— XDf/J* 
SE^J«5o 17#*kfe{£<D||24481-25200# @ (D^Sd^^^^^SBE^J^ 

ie?ij#^-:3^-r 0 

PCR^^^^.(D^m MLL4itfc^<Dt(17;19)(pll. 2;ql3. 1) ^fett^-fe 

^fem^m-r^^&^al^^W^bTf'i, 1 7#!&feft:p 1 1 . 2Sr^tf^^ 

#M6^J^^7-r^— 19#^^#:(Z)*Kql3. l_h^#^i-^.MLL4»^^-^-a- 
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[0100] ^m^tiiMit^teV^^, l^CPCR0^3^>?fbT, 17#I^#:pll. 

[0101] zf?^— (DfLTMfcMb^Xfe, 19#^-fe#:_h(DMLL4jt{s^-^17#^fe#:^(D 
^g|3j£52^MLL4M{K^i!j|i^ 

bVXfe^ 1 9#lfefeft:_h<£>MLL4ia^£ 1 7#lk£,#:£(D^g|5jffiS<D 1 

[0102] ^-e^n^a*. ^mM<Dmi(&Wim^m<Dm&bmm^ mm^^mmi^x 
[0103] j^jwf^m, i9^m&fcfrhi7^m&fc^fa<Dmm&&mir%fctbi^ ink 

^-:8-e^$tt§^-r-^— 671F1, U/^— X'Zf?^— bVXfe, 17q#M^9-r 
(Dga^lJ#-^20-C^$^ 1 7-l^J^t?#§ 0 1 7#^^#:^^ 1 9#^^#:^" 
fa (D^JM^^ ttHrZfcbb K , 2#:PCR,Kj£ffl 7^-17 — K • 7 ^LTMLL4 it 

e^#lKi^7^- (Die^j#^-9-e^$^§67iF2, y^— ^-^^m^— tvx 

t£ 1 7q#M W^^— <Z)ie?IJ#^-2 1 X7jk£frl% 1 7-2^!j^-t"S-^ ^-e^^ o 
[0104] ^l^CPCR^J^ffi^r7— K'7°^-e— ^b-CMLL4it^^-#MW7 7^— 
<DgE^lJ#-^:8-e^$tV§^-f-^— 671R1, y^— ^-^9^— £LTte\ 17q# 
MW^v- (Z)ge^J#^-18-e^$tL^17Rl^!j^-e^5o 17#^fe^^l9^ 
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MLL4it^^-#M^J^^— <^ia^J#-^ll"C^tv5671R2, ^'y*y4 

[0105] ^i^ifeiaD, _h|BCD^m^^m$ttfc#^-^ N ^(Dtt^^l^-rs— 
[0106] ±IBta0JLfc^5a(D^m^^J;tL^\ 19§^-fe#:±^^MLL4jt^^i:l 

[0107] DNAl/-</V-e_hfBm^^^t±i'rsa'^, MLL4ifrfS^<D-|Vhti 
[0108] ^(D^yhiC^titl&y*?^— ^yh(Dm-^\^Mtl^X^ IE^lJ#-^l(\ 11*^. 

Aiff^-^, m$m j £r4-?^fLZ>m.mm<D— ^tL^x^mmi^xr>NA^m^ 
mit&x^ SUN Am )fb<D^yh&mf hti% 0 ie?ij#^-i4-e^$tt^^ia 

[0109] _hfa^ftffl^M^ PCR^^/ c e-?:(D'te(Dj^^^Ay-eV^T^^:V^ 0 r<D£5& 
mcO&fttLsX^ mW$h TaqDNA^y^— if, ^h^^W^KHy^it D 
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[0110] *fc, MLL4iftf5^^<Z)HBV-DNA(Z)|§.jA^^ N MLL4at'f5^-^HBVC0Xitf5 
[0112] *fcfi|3/fiLfcJ;5^ MLL4M^^^OHBV-DNA<Dj|ij£^te:, MLL4£HBV 

<Dxm^t<Dm^^<?K&$imir%-b\z.£<>xh, tkw,x^% 0 ^.(Dm^-^ns 

UhM«9-Cfc3o Z.<D*ybfe£h^ V^?>y*wT^>y*, ^msM^Tiy^ 

x^elisa/^^ <Dmm^mcfozfc!&^tfzft$:^A;x\ ^-c^v \ 

[0113] ^c^^M^^^mffl^hf*. MLL4jtfs^(Dt(17;19) (pll. 2;ql3. 1) 

^asttss&fefWEffiSriftw-rsfejfxo^yh-cfcSo ^<D^yhbvxfe^ mz-i-f. ML 

L4iH5^-(D^hn^3^tp^{C#M6^^^-r-^— 17#^f*pll. 2% 

[0114] ^yh^mb^Xfe, l^CPCRS^ffl^bTlB^J#^-:8-e^$tL§ 

^SIE^iJ^L<^^(D^MWIS^J(Z)-^X«^^mmL-CDNA^^^^^-C^ 

^^v-i, mm^2ox^tb^mmmmhi^<nwimw^mm(D— 

^fzfe^X&mmi^XVNA&f&&mteX^%y* : 74'^~ b(D±yb&mfhtlZ> 0 
teybb^Xte, 17#^#:^^19#^fe#:^[^cD^^m-r^^^^, 
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<nwj®ffitfji&mmi(D— ^tc^x^mmi^xuNA^-m^m^x^y 0 ^ 

mmm 1 

[0115] (alffliMi^E 

CO 0*ASf l$£IT fi^M (hepatocellular carcinoma: HCC)3rffll^T, 

[0116] ^#:(DM#fcm#t-ov^T«, mmmteik^ Return ^m^^ 

:LC) ^M^fCo fiL^ntik^bL-Xfe, ^V^-^VM±(Dinabot) COEIA (Enzyme Immuno 
Assay) ^h^fflV^cBSHf^^ffi^J^:HbsAg (Hepatitis B surface antigen) CD%k 
t±k RIA (Radio Immuno Assay) ^^h^ffiV^^HBs^^ (antibody against the 
Hepatitis B surface antigen) (D^fiiiiiU^HBclTvffc (antibody against the Hepatitis 
B core antigen) <D$tm$:^:th^:tiftofc 0 ^T—y^^T^/^r^y^^rJ^ 
Xf±(Ortho Diagnostic Systems) <DV ^l/tf^^h - 4 J*/y*tiyh'Tiy±4 
(recombinant immunoblot Assay)£rffll v-C, HCVy^^fc^^hfetM c25, c33cRXf 
NS5&Uffiffi^tVfciftHCV5rLi$: (antibody against the Hepatitis C) ^oV^Tp-< 

/ ^— o 

[0117] ffi^&SXT<7)^tl^i-o $tl*V. HBsAgteBMBTI&^ffi^tJ^^U Anti-HB 
sfeBmRf&mWttmzmirZirtfo&^kU Anti-HBcteBMflT^T^tjg^U 
Anti-HCV«CMIf^(c25, c33a&tFNS5) ^*fi" §^f*^i~o mod^cf 1 © 
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^.ttfl^fl^-to Wz.^ HBV-DNA(D^m^^ HBx(C#MW^^^— MD2 

[0118] rtL^(7)^»^^t-fflv^^fc^orf*, ^/wv^s-ar(i975)<D5£fc5#ra*i 

[0119] [^1] 
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[0120] (b)T^?—^^—i/a>/^Uvi/a>PCRmz£&ttBVmiK^mv. gMM 
<PCR> 

#^f^^<DDNA^^(C|B^$tb^&^^V^t±]bf'(Urashima T, et al., J 
Hepatology 1997; 26: 771-778) 0 $fci\ JfiL» Jjfe^ HhsAsWi&X&itcB 

^oV^T. ^5/^±COGenomewalker kit^rfflV^T, T^^-7-f^^3^ 

/I^V^aXPCRifetSiebert PD, et al., Nucleic Acids Res 1995; 23: 1087-1088 
) 3rHlfeU HBVCOth^V^P fc 3^CO|a^^$|5{iL (HBV/cellular DNA junctions) (DM 

[0121] ^Tt-, ^lBla^#mb^^^p^a^T^ 0 ^ — i S^^/^^Vyi^^- 
PCRCO^DtV?r^i~o 2.5 ju g<Dy/ADNASr$!lRR^^DraI % PvuII, EcoRV, ^.t^S 
caKLife Technologies*^) ITe^bU DNA^^MSt-^Cf-^mifS (blunt 

end) fcT^*— E^J*>gj|$$**i(9-Yy— i^y), _hiB<D«i3SSrlfeL^y/^pef 

Jt^ 0.2mM dNTPs, lOpmol <DgE^J#^:4^;^&;ft^HBV^^— (MD26c\ 
lX^y^r— (native Taq buffer, InvitogenX 4% ^f])±u— /K 1 unit Taq (native 
Taq, Invitogen^hjKD ^.TJ^O.04 unit Vent DNA polymerase (New England Biolabs)^ 

Sr^-fr 50 ix HDEiJ&m&mmu PCKR^mlC80°CX3^miJ\imVfCo #^-e, Z.<D 
WfcK, 2.5mM MgCl AT^10pmol(Dga^lJ#-^:6-e^$tt ; 5Ty^ P ^— #MW7 P 7-f 

[0122] JjgvvrPCRSJ&fcASa*, #Mtfe£r_bff Sfcfcfc* ifl^cOS^fclSrlMtHiUr* 

^^^^>-PCR^MV>fc(Chami M, et al., Oncogene 2000; 19: 2877-2866) Q 

[0123] 94 < c-e3o#ra^0;3a, 65°c-e3o#rBi^a, 7o°c-e3^rBiMa^i^^/v^bT, 2^- 
tco wtftx^ 2of--r^g(D^j^^#(94 o c-e3o#rHiMa, ssxzxso&mtim. 70 

/H3j^ltT7O < C-e7^K^$^T12fePCRiitS0iKjSr#^ o 
[0124] i(D±iitig^^^QIAGEN^±<7)QIAquick PCR purification kit^ffl V ^TfiMU 1/50 
i^^V— h£U~OBV\ lOpmol HBV^/f^— SrSH?!l#-^-:5-e^$ttSMX2 
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, T?Zf$— m^tt}-??^— £K^J#^:7^£;h^AP-2«;LT, mW:^ 
)!R"e2^:PCR (nested PCR) ^fTofc Q 
[0125] ^_h(D#^^ioT#^>tbfc^^iii|iS0^^1.2%T^fn— ^ ;V ±r?mMM.Wl\. 

WZTJfxi—Kf/V&TFiro HHHb(DW— >-l-5^:io&t3PCRj£^te, PvuII^^ 

CC9907, HCC002, HCC003, HCC143, HCC146, :|oJ;tM^#7V:^PCR=i 
^hn— ;v (DNA^L) ^^fl^f 0 ^MJ3 % lkbDNAlMXV— 13— (5M* 

[0126] Hlglcte, ^MW^^- ^fflVvfcMLL4®fc^(D^^(DHBV-DNAffiii^ 
©PCRny*^- iya^^i-o ^EH3, HBx(MD26c:IE^lJ#^4)&tFMLL4(l 
9R1 : @B^IJ#-^10 (671R1) ) ^rfflV ^M^PCR^ft^^ 

[0127] 1^—^1-5^, HCC131, HCC143, HCC146, HCC002, $o£U^JfT-<7*P 
CR=3^hn— /V(DNA^U^tL^tL^i~o W-^MftU lkbDNAIMXV— # 

<Jgit»SDNA(Di£^fiR^I^> 

[0128] ^^SJ^teu Jtt<— IS^J^fflV^^,tb-CV^§T^-rK/W^^^X 

(Applied Biosystems)|±^(7)BigDye Terminator Cycle Sequencing kitlHifio'CfTV \ 
ABI PRISM 3700 DNA analyzer ^ioTff ofc c -?:<D|£;^^2i3:^i- 0 

[0129] [^2] 
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HCC131 
HCC 146 

HCC002 
HCC003 
HCC9907 
HCC155 y 
H20 " 
H54 
H120 
HCC143 



19ql3.1 
19ql3.1 
7pl4-15 
19ql3.1 
5pl3 
9q 13-2 1.3 



18plL3 



19ql3.1 



AD00067 1 
AD000671 
AC005090 
AD000671 
AY007685 
AL133578 



t(i7;i9)(pii.2;i3.i) 



AP000845 



AD000671 



MLL4 
MLL4 

MLL4 
hTERT 



NMP p84 



MLL4 



a) 



O 

o 

o 
o 

X 

o 
o 
o 
o 
o 



H49 O 

H62 x 

H70 O 

H72 O 

H78 O 

H89 O 

H76 O 

H57 x 

H71 O 

H85 O 

H86 x 

H87 O 

HCC 1 28 O 

HCC147 O 

HCC 127 O 

HCC001 O 



a)dCDffiiA^(i HBV-AfaPCR &Hll^ft Oncogene,20,6233-6240(2001)T$g'&^r^ 
b) O : t(17;i9)(pll.2;ql3.1)H§tt X : t(l7;i9)(pll.2,ql3.l)|^tt 

[0130] M2iZ.^k£fri&£?{C, 10^|#:^7^#:(HCC131 % HCC143, HCC146, HCC002, 
HCC003, HCC9907, H54)#^>, -^ff 8o<DHBV/&BJi&ftDNA^-Y>^>3^ 
(cellular DNA junction)^! ttibfc 0 8o©^t^i/3y©^, 4o(HCC131, 
HCC143, HCC146, HCC002) /^19ql3. l_h(DMLL4 (mixed linkage leukemia 4) 
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tfMVhn^lil^fcUfco ^Vfe^fl^fri, 5ql3_h(DhTERT (human telomerase 
reverse transcriptase) CO^n^e—^—fg^ 9ql3-21. 3±(DiR^±(DfcM^<9 
?T=3— K*t"5fS^^ %.Xf7p 14-1 5_h<£>EST (expressed sequence tag)i^i$^#^L 

Ferber MJ, et al., Oncogene 2003; 22: 3813-3820, Paterlini-Brechot P, et al., 
Oncogene 2003; 22: 391 1-3916) frh?£&frlX$oK), ^.(D^m^f^^^.W't^h^ 
X&%> 0 

(c) MLL4itf5^-#MW^^-r-7— &m V ^PCR£3HBV|§i£^gB{i(Z)if 
-hfao^JfU;^ HBV/MLL4v ? -Y^^3^^ ^^fc40(7)^VADNA^OV > 
HBV#M6^°^-^^-MD26c(@a^lJ#^-:4) ^MLL4#MW^7^^-671R 
1 (ia^lJ#^-: 10) , 671R2(IS^IJ#^-: 11) % 3;fcte671R3 (Ifi^lJ#^-: 12) £<Dj|&^ 
•^T^ffiV^-C, ttfflW&PCR^T5-^£^ MLL4^£^-^<DHBV-DNA<D|h.}A 
&&mm^fz.(Mimc) 0 MD26c^fSMlft&gB^J#^:14^£;h,3HBV# 
M^yy-fv- MD26^MLL4#MW^7-Y^— 671F1 (gS?lJ#^-:8) „ £fcte:67 
1F2 (ga^lj#^-: 9) £<Dj|&^i^ffll ^f;:PCR^f5i<H£i<9, f|Jl^<DMLL4/HBV 

[0131] J^T^f¥*ffl^^#^)W^i"o 100ng(D^V^DNA, 0.2mM dNTPs, 10pmol<D# 
Zf^T—^ lXGCU^y^r— (Takara^U^l unit LA Taq DNA polymerase 
(Takara)^tf50 n KD^j^^^MMbfc 0 MLL4/HBVv ?J r>'^3^M^ ; 5^ 
fefcoT(DSJ^-efi N Zft*^— 671Fl£MD26<h£rfflV^ M^XVMMW^, 

mtfX9%°CX\m!PT%. 68T:^1-4^P^11M^/^LT351M^SJ£$^ 12°C 
X10^-m<Di^K^M^n^fc o ^_h£l#CPCR^Ut 0 
[0132] ft.\^X\ 671F2^MD26^^V^2^CPCR^_hfB^lRlC^#-e ; ffofc 

o HBV/MLL4v >J r^v'3^?rp-<^)^fcfcoTC0KJ^"CJi> T"^^— MD26c 
<h671R3^rffiV^, O^-ei^ra^Pf^L, it{1"C94 o C-e30#P^ SO'CCSO!^ 72 

[0133] ^r(D^^^2g|*Dj:^3EI^-ro ^2H«, _hfBPCmc£i9it*M£tLfcDNA 
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[0134] ^20af*. ^1<DHCC131, HCC143, HCC146, jo <£U ? HCC002<DMLL4j1: 
'fs^-^feit^HBV/|ffll^rtDNAv ? -r^^3^(D|S^J^L-CV ^ 0 1)— 4)<£>ffi?!j 

iC^C# : 'e^L/cgB^J»^^^ :3 r^^MLL4itfK^IS^J^i-o 1)— 4)(D@S^J 
(D_hg|5^fE<cbfc#C^{*, HBV/^flftftDNAS^^^a^GenBankT^ir^a 
^#^§AB033550, HBV^V^^C, 1^^:7°adr)^<DHBV3*^:^R#-S§-£: 

[0135] *fc. H2E|bS3, MLL4jfrfH^- (GenbankT^i?;y^a^#^AD000671)crM'>'hn 

^ 3 tUB V-DNAffl.3^^§M5L MI S COgE^lJ 3r^1- 0 
[0136] H3EU3\ HCC002, HCC131, HCC143, *5 it) ? HCC146(D4^#:(DDNA^ 

m^nt'UBV^fjJ^fD^W^^^irmm'^h^o ff§3|E|a^ HBV-yV^( 
GenbankT^ir^>/3^#-^-AB033550)(Ditfs^*^|2|O^— -^^j/^^^^b 
, Jr—-?ls • y — 9V • 71/- A(ORF)^D?^(D^fB] ^^c^^pp |^J:o 

DRi*5j:OTR2{i, w^m^^tf^zyy^— h-efc§ 0 

[0137] H3|Hb{*, HCC002, HCC131, HCC143, jo £tFHCC146<D4^f;£<D 

tvfcHBV-DNAga^lJ(D5'^i^^t^3'^^^i- 0 &jo\ HCC146^1&£;|xfc 
HBV-DNAIS?IJ(D5 ' TfcSfi ¥ffeX^?£frofc 0 
[0138] H3Hc^, MLL4jt^^-^^hc2^3(GenBankT^-fe^iy3^#-^-AD000671(D 
17316^)^17869^V^-^K#-^-^+B^) ^ j3j;t^E&^£gf;ijoft5HBV-DNA 

fo] V jo V ttTV >£ 0 

[0139] H2EL&XFH3EI ^joVv-C^£tb3J;5^ 4o<D-7V^DNAt£joV^-C, HBVfiM 
LL4(Z)-r^hn^3^#^i-5Alu^«9MLIS^iJ(D cp^ ;§;fcte^<D^#^&;£;HrC 

[0140] HBVO^/^llJomiA^^^, ll^*)-(bp)(D#S9MLia^J^ 
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-a-tPDRl, DR2<£>j£^~efc5*^#V ^ ^-m<D4o<DWVb. <£rCDRlj£^~e 
,|aiA^^^B-oTV^Co HCC131cDf?!j-ecD^, HBV<D^ft<D#fi^.?^SfiSfg£;fu 

[0141] $e>JC ^T(DHf«S(HCC)(D^#:^oV^-C. Bfi^iJ#-^: 13-C^£tt,3HBx# 
MM 2 

[0142] RT-PCR^J:^)HBxXMLL4ai'^^^i^#)(D^m 

MLL4/ / HBV-DNA(DmjA^^5fil^$^4^iI-C«^T^SC^)i^$r^<HBx^ 
y/^fOn-Kf^HBx (HBV-DNAtDXit'fs^-) (Dy p v^—&—$M^t : &1%/v 
"CV\fco tot, itb^(D4^#:-eHBx^MLL4cDg4^fe'^0^5^#^1-§*^^ 

S'J^tvfCo HCC131, HCC143, HCC146, *5j;t^HCC0023&^^RNASrtttiiU 

[0143] ^T^f¥lB^Ha^]HI^i-o 

[0144] hyy— MTrizok-lVtf hn^V|±M)^fflV\ fiEit^totRNA^ittiL 

fc 0 ttWb^RNAf*1.2%(DT^n— ^y/l^_h-CS^^clb§rL-C^f8L^o RT-PCR 
{^Superscript One-Step RT-PCR system(-Y^t">n^V|±§!0 £rfflV\ MLL4<£>^ 
y>-5. *fc{i6^1^SLfcjt{5^#m^]7 0 7-r^— (E5-l:IB^lJ#-^:15, E5-2: 
m^m^-: 16, *5J;OT6-1 ■Mfm^-: 17) «?y7-f-7-^LT, ^fflf£K# 
^t^oT^T^M^i^fofCo 500ngCD^g-RNA, 0.8/z M(D#7°9^^(MD26c:BS 
^ij#-^:4^*il»ir^7 7-r-^— ^bT^fflLfc) , 2Wi»@l*^^?&(enzyme 
mixture : Superscript II RT Platinum Taq DNA polymerases^ ts)RXflX^y^ 
T — (0.2mM dNTPs£l.2mM MgS04^tp)^7.k-b-C^'^U Rf^m^i¥^f' 0 - 

oSJS^^^>/^5/^-eJ;<^#b, 50°c^3o^r H 1, 94°c^2^r H 1SJ^$-a:fc 0 m 

<PCR^J^^b-C, 94 0 C-ei5#f^, 55°C-C30#^, 70°C-ei^^^li^-r^i!b-C30 

1M^/kKJ££ii:fc 0 PCRM^m.2%<DT;tfp— ^7v±^«^<i!j£rU #£>tWc 
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[0145] HBx-MLL4®l^fe^^C0RT-PCR^*f jBf*Sr^4EI \&FT 0 

[0146] ^40af*. ^§-®(D^^^^^MD26c/MLL3z^y^5^^— IrfflV^cRT- 

PCR^£oT^flf«MI^*f bT#e>tt^^i:^L-CV >5 0 i!4g|a(D#^y 

C131, HCC002, HCC143, ^oXXlUCC146)^h<Dm^^^M^0^y^—'^^ 
^^^^^t3L"CV^ 0 04a<D#/^^KOlll^^^$tl'fci^^-^/VF fc 3CO#:^i: N g|4 

[0147] ^(D^^:, ^X(DM- UmmiKCOfrh, MLL4(D^y WJ^^Ol ^Tfe^MW 

ife^^0^^^m$tbfc(m4Elb) o 

N ^yyye^^cp^^h^y^Ky^Ao-cb^o-cv^gi^fe^^^)), hccoo2 

yhny3<Di^ ^^h5/y 0 =3Ky^Ao-CL^o-cv ^W&fc^MVo) ffi^ti^ti&i 

&thtL 0 HCC143-e{i^hn^3^h5/y°=!K^Ao^<Z)^2aS^^y^4^ 

3 

[0149] ^ A /zfuv b'Mfr £ ££HBx /MLL4ffi^^fg)jfe M 

^^g*^fe^m#/^^^^^y/-?ya^HsR$ti,-CV ^>#£rfifc^i63^^ HC 
0131, HCC143, HCC002(D'fB#:lcloV>T, J§TM^^J§S£P^bfc$9J§&MV^T 
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[0150] £kTiZ-WW£M9fc^M&m1r 0 jKHlfelOO— 200mg£\ 0.1% SDS, Q.mrftt^— 
/V@|(deoxycholateX 1% NP-40, 150mM NaCU 50mM Tris-HCl(pH 8.0), ImM 
APMSF / &.U^CDftil<Z)^ 0 P7"T— if-f ^ttT^— (complete protease inhibitor tablets, 
Roche*±) Sr^tp^s^x— laoTfUL, 12500rpm-e30^f^ 4°C-e^kL^^ 
'-^KSrflSEUfco ^^OkCX, #ibtWc^^^500 n g£r, ^HBxfetf* 
(Hepatitis B Virus X proteirO^E-y^n^ — ^/l^jjCffc (Advanced Immuno Chemical^iM) 

[0151] ^^N^®^JifE(D^JIII^|^$tb^^tfc|^0#;^SDS-PAGE^J;«9^ct!j 
U PVDF^^^V^(Hybond-P; Amersham Biosciences^) ^#bfc Q ^>-^V^{^ 
ffii$(D#WM&W$p y n- : &®5<%> ^3%^^^5/V^^-a-tPTBS-T(Tris-bufferd saline 
and 0.1% Tween-20)-e^ta^TlH#rBl7°W^3."-<— hbfc^, ^HBx^e/^m— 

(D|^^^j;5^^/VttECL^rn^^^ri^^^-^V^y^3^-i/^A(ECL 
western blotting detection system:Amersham Biosciencesti|©^=fcoTll!,3ii?fbL N 

[0152] w^^mm\^-r 0 mm&n, ^uB^y^—^-^^mmir^ti 

£3HCC002, HCC131, $o£ZPHCC143frhCDmfM%3.M(T) *5 <£tFj£#(D# 

[0153] [Hg^ ^^^{f ^LT^^^n-zh^ff ofd^JPfCte, HCC143, fei 

cp ^Hy^K^Aofc^V ^HBx/ / MLL4<D^^^N^K^ffi ^i-§(H5Ela 
) 0 HCClSl^Sfl^^^S^^^^tt^^o^^, ^HBx^L^fflV^fc^it 
^jgW^I-S^^^^nyKCfS, ^n^#^-f tLTV >/^V ^HBx/MLL4(D| 
^^N^«t^^i-§160kDa(D^^Nya^t±i$tv/c(^5|E|b) o 

[0154] ^z±^2^E£E^^^a^MIEM^M 
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-^-:4)^MLL4#MW^^— 19Rl(IB^lJ#-^-:10(671Rl))^fflV^l^:PC 
R, ^tJ^HBV^ B 7^— MD26c (@a^lj#-^ : 4) ^MLL4#M^J7°^^— 1 9R2 ( 

@a^j#-^: ii (671R2)) t&m^ikPCR&n^K %mmi(D^m\z.^xiy— 

[0155] L£>U ^<Dft;b9t£MLL4£l7pll. 2<Digi^<D^^ia^J^ft£;frfc 0 r<D 
^m{iHBV#M^^^— ^MLL4#MW^^— ^fflV^c^-e«^^ 
£;h^<D-e£>5fc#>, HBV#M^^^^-^)'ftt?«9{c:i7p^#^^/ c e77-r-^— 
17R1 (ia^lj#^-: 18) , *5 iI^17R2 (IS?lJ#^-: 19) Sr^lf^VUt, rtb^(D^°^ 
^-&fflV\ IT«M*<?)26^#^oV^ 17#^-fe#:^19#^#:(DfejM 

[0156] 17#^#:/19#^-fe#:(D^#^^i-S^^{i. 19R1^^17R17 0 ^-^ 
— £l#CPCRWll\ 19R2^U ? 17R2^^— ^2^CPCR^fflV>fc G 19# 
^fef*/17#^#:(Z)^#^^i-^(-«, 671F1 (@B^J#^-:8)^:^17-1^ 
(ia^lJ#-^-:20)^l^:PCR^fflV\ 67 lF2(ia^lJ#-^-: 9) ^.1^17-27°^ 
(@a^lj#-^: 21) £2#CPCR^ffll vfc 0 
[0157] lf««W©26^#:tp22^#:^c:oV^Ttem^*^-e^(^2#M 

)o 

[0158] ^6H^MLL4(D^^hri^3(Z)jt^^-jM^*5tt§ffi2feJM^L/cia^JH 
®^i- 0 ^-&^19ql3. l(^:GenBankT^-feyiy3^#-^-AD000671) 

^-fef*17pl 1 . 2 : GenBankT^i?^3^#^AC087294) ifefr©Stfi!c^ 
^£ti/Cl^5 0 ^rb-C, Alu#«93Mbia?iJ{*, ^W#rt(Dia?iJ^L-C^$tbTV^ 0 A 

o 
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[0159] 9=>l'X>WR<Dlfe%&&? %$6m&*). ^Mffi^^^^*^#^o-rv^§ 

[oi6o] Aiuia^ij^b^s mmMx.frm&&iR:^x\ ^ ^m'm^x.hti^. ml 

[0161] £fc, 17#^fe#:(DAlu@E^J^^CA#«9Mb@E^J^^L-r*5»9, {SA^aS'J 
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[2] XfBfff WBiaMI^DNAtCoV ^atflW— if jg^jS (PCR) ^fV \ ig*gUhDNA 

Z>Z.tK£V, MLL4»^^---(DHBV-DNA(D|aaA^^m-f-^f*^IIl^fB<c» 
[3] MLL4it^^-<D/r>-ha>3 cp l31HBV-DNAOX3t^^-?r^t?^^^^^^^ c - 

[4] MLL4it'g^(D-l'^hn^3^(DHBV-DNA<D|M.3A^^t±ii~^)M*^Sl fclBifetf) 

[5] MLL4»fc^(D^hn;X3<D5 , ^S^£>lll7515# g ^Hl7818# @ <Di&^ 
^OfJi^^»HBV-DNA(Dm^^^mi-Sft^ll4iCfE«^^feo 

|fi^»fi^tt^^[^i-SMLL4Mfe^^(DHBV-DNA(D^iA^^ffii-§ 

(1) _h?Eifi»m^^DNA^m-r§x@, 

(2) (l)-e#ib;fr^DNA£ilM£LT, MLL4*fc^(D^hin>'3^tpfJtifc# 
TPCR^f5X|g, 

(3) (2)-e^i(iS$tL7tDNA^§U^LT, MLL4it'(S^-^^^hn^3^t?'HM^^ 
#M^^m2<D77^^^HBV(DXMfST-^^#MW^^2(D^7-f^--i:^ 

[8] MLL4jtfs^-^HBVi(Dg*^fe^m#»^t±ii-S^i^j:«9 N MLL4itfc^-^<DH 

BV-DN A<£>#Ji£^£r^ ffi I - 5ft 12&.1F4 — 6C0V vf > t-fB*feO ^fi 0 
[9] MLL4»^^-^HBV(DX^^(DSI;^^^^m-r5ff^^8^fEtt®^^ 
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o 

[10] MLL4£HBV£<Dg^^/^®^ftt"£-^-J: i ^ MLL4jt^^^OHBV-D 

[11] MLL4^HBV(DX^i(Dg4^^N^«^mi-§M^10^fB4fe(D^ o 
[12] MLL4^HBV(DX^^^(D^^>'y^^«^#MW^^«felf*X«^i:ft:K L >t 
&m V ^If^IllOXtil 1 ^fB^^feo 

MLL4jt^(Dt(l7;19) (pll. 2;ql3. 1) \Z.^n^^W^&.^^^m o 
[14] 17#^fef*i!l9#^fe#:^(D^^^ti>^ie^J^mi-§'^i-J: , 9, MLL4 

it^(Dt(i7;i9) (pii. 2;qi3. i) K^n^^w-^m^^irmt^Mi^K 

[15] £XT ' <DTM^tfJimz.£9 , 17#^fe#:^19#:^ft:i!(D^§P^MSia 
?iJ^m-r^ft^l4^fS*0^&; 

(1) _hfEIfM^^DNA^ttm«X@ 

(2) #e>tLfcDNA^Mi:U-C, 17#^fe#:pll. 2^tp®^^#m^^l^ 
^f^^r— t. 19#%fe#:ql3. l<DMLL4afc^<D^>hn>-3^tpf,Mi^#M 

(3) iiit>S$tL^:DNA^»M^bT, 17#^^{*pll. 2£#t^^#Mlft&Jg2 
(D^=7^— t, 19#^fe#:ql3. l(DMLL4ilfHX®^^hn^3^tf^S^^# 

[16] MLL4^sX^^HBV-DNAC0|@.iA^?r^lt±ii~ ; 5fc*e)C>dr5/h o 

[17] MLL4ft{^^(D^^hn^3^(DHBV-DNA(D^)A^^^t±ii-^,^:>6C>dr5/K 

[18] MLL4ft^^0^^h^^3^(DHBV<Z)X^^(D|aiA^^tiii-§^^(Ddr5/K 

[19] MLL4it{5^-(D-r^hd^3^-a-tpfJ^^#MW^9-r^— Xf*^°n— zft. HBV 

(DX^^#M6^^7^-X«7 0 n-7^^«^§ft^iI18^fBao^K 
[20] MLL4^s^^HBV(DXfg^^(Dg!li^fe^0^^mi- ; 5fci6(D^K 

[21] MLL4bHBV<DXm^b<Dm&¥^<?W&$ilti1r%fcifr(D^yK 

[22] MLL4^HBV(DX^^^(D^^^^^®^#MWt-^i-^^f*X«^f*K(f>t 
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[23] MLL43t^^Ot(17;19)(pll. 2;ql3. 1) (C*3ttS^fe^teffiSr^tiit"Sfcfe 
[24] MLL4jtfs^(D-r^ha^3^tpfJi^^#MW^7'l'^— XfcfcT'n— ^ x 17# 
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